Horticultural therapy, as a kind of complementary alternative therapies using nature as a medium, is an intervention method that can be applied to various subjects by utilizing horticultural activities that anyone can enjoy as a leisure activity. This research defined the resilience of individuals as a personal characteristic, and examined differences in the intervention effect of horticultural activities depending on the level of resilience. The results obtained in this study can be utilized in planning a horticultural activity program and setting the purpose and goals of horticultural activity programs. The subjects of this study were divided into the high resilience experimental group (Group A), the low resilience experimental Group (Group C), the high resilience control group (Group B), and the low resilience control group (Group D). The experiment was conducted in the campus of G University from September to November 2017, and the experimental group participated in the program once per week, a total of 10 sessions. The Korean version of the Connor-Davidson Resilience Scale, autonomic nervous assessment, and the interpersonal relationship change scale were carried out as pre-and post-assessment. Statistical analysis was performed using a non-parametric test. Group A showed statistically significant positive changes in relaxation of physical tension and stability. In conclusion, those with high resilience showed the higher intervention effects of horticultural activities on physical relaxation and stability than those with low resilience. However, there were some possible limitations in this study. Since the number of subjects was small and subjects were limited to college students, it is impossible to generalize the results of this study. Therefore, it is necessary to conduct follow-up studies to address and overcome these limitations.
Introduction
Complementary and alternative medicines (CAMs) have long been used in various areas as an adjuvant therapy to manage pain in daily life, and in the United States, CAMs have been developed into a science-based field of medicine as a complementary and alternative medicine center was established (Blake, 2019) . In particular, the demand for the deve- lopment and research of complementary and alternative medicine with the concept of green care using nature as a medium has been on the rise to address various personal problems and social problems not only for patients who need therapeutic interventions but also for the general public (de Boer et al., 2017) .
Among them, activities using various horticultural materials provide people with opportunities to contact nature and captivating experience through the opportunities (Kaplan, 1973) , and they are common leisure activities that every family member can enjoy (Yusuf et al., 1996) . These activities provide humans with various effects including improving physical and mental health, and enhancing creativity and intellectual abilities (Infantino, 2004) .
In particular, these horticultural activities have been developed by many researchers as a specialized method for mediation based on a systematic and structured theoretical framework (Son et al., 2016) . Son et al. (2016) mentioned horticultural activities using living plants, therapy targets and measurable goals as three essential factors of specialized mediation methods. Resilience is a system or a personal characteristic that protects people from psychological dangers associated with adversity that they experience (Rutter, 1987) . In addition, Rutter (1987) described resilience as the capacity to reduce negative effects and chain reactions, to establish and maintain a sense of self-examination and self-esteem and to open opportunities and important turning points through positive attitudes towards life. Resilience is a kind of mental resistance to recover an adaptive state from difficulties (Hong, 2006) , and is not a simple characteristic, but a multi-faceted personal characteristic that involves various human natures including control, positiveness and sociality (Shin et al., 2009) .
To examine the impact of resilience, as a personal characteristic, on the effects of horticultural activities, this study provided a horticultural activity program (HAP) for college students and measured and analyzed differences in the effects of the HAP by dividing subjects based on the level of resilience by measuring the autonomic nervous system as a physical state and changes in interpersonal relationships as a psychological and emotional state.
Research Methods

Subjects and methods
Subjects
This study was conducted after acquiring an approval from the Institutional Review Board (IRB) of G university located in Jinju, Gyeongsangnam-do (approval number: GIRB-A17-Y-0006). Subjects were recruited by posting a recruitment notice on bulletin boards in the campus of the university from August 1 to 25, 2017, and they were informed of the purpose of this study and the procedures of the HAP. After they signed a consent form for participation, pre-assessment was conducted. A total of 45 subjects were recruited, and they were randomly divided into a control group (15 subjects) and a treatment group (30 subjects). For the control group, pre-and post-assessment was conducted without providing the HAP for them, and a free gift was provided for them after completing assessment. The treatment group was divided into two sub-groups considering the time they were able to participate in the HAP and the number of participants, and the same HAP was provided for the two sub-groups at a different time on the same day. As a reward for participating in the program, the outcome of the program was provided for subjects. In addition, those who are juniors and seniors in university are known to show a higher stress level (Lee, 2015) , and based on the results, juniors and seniors were selected in this study to reduce demographical variables.
Process of operating the horticultural activity program (HAP)
The horticultural activity program (HAP) conducted in this study was composed for the purposes of managing and reducing stress that subjects might experience in the process of studying or finding a job, and improving interpersonal relationships in social life considering the characteristics of subjects who enter the employment market. The HAP was provided once a week for one hour, a total of 10 sessions from September 1, 2017 to November 17, 2017 (Table 1) .
Activities were performed in each session in order to achieve detailed goals as follows. In the Session 1, the activity of 'making a name tag with pressed flowers' was designed to ensure subjects explore their strengths and select words with which they can express themselves, and thus to improve their self-expression ability. The activity of 'making and drinking a herbal tea and sowing seeds' in the Session 2 was designed to relieve subjects' mental tension by selecting and mixing herbs of their favorite scent to make a herbal tea. Sowing seeds was a preliminary activity to the activity of 'creating a vegetable garden on the roof' to be performed later. The activity of 'decorating pots and planting herbs' in the Session 3 was designed to build an emotional bond with plants based on the concept of companion plants through the processes of decorating pots in which plants will be planted and moving them to a new space, and thus to improve emotional stability and reduce the level of stress. The activity of 'creating a vegetable garden on the roof' in the Session 4 was intended to create a vegetable garden together with other subjects on the roof of the university, to discuss where they plant plants and to move seedlings to another space with the goal of improving interpersonal relationships. The activity of 'making collages with leaves' in the Session 5 was designed to ensure subjects confront and express stress and talk with others about their stress sources including studying and finding a job while making their own portrait with leaves. The activity of 'making a grass doll' in the Session 6 was intended to share what they want to achieve with others, to imagine their happy future while making a doll and thus to create a successful self-image about studying and finding a job. In the Session 7, the activity of 'strolling around gardens in the campus' was performed considering that the session was conducted in the mid-term exam week with the goal of relieving physical tension and reducing stress from the exam. The activity of 'meditating while moving beans' in the Session 8 was designed to sort out inner problems while moving beans. Subjects were instructed to think of three different types of beans mixed in a bowl as their complex problems inside them (worries about studying and finding a job, personal problems, other worries), and to sort them into types while listening to the sound of nature like meditating in a quiet environment, and looking inside their mind to sort out their inner problems. In the Session 9, subjects participated in the activity of 'harvesting vegetables and cooking.' Vegetables from the garden that was created in the Session 4 and had been maintained since then were harvested. Subjects shared the collected vegetables with others and made a sandwich and salad with some of them, talking about previous activities. In the last session, they had conversations with others about previous activities that they had done over the past nine sessions, while having a herbal tea and refreshments. Subjects also talked about how their stress that they had before participating in the program changed over the course of the program and how they felt after the program, looking back on their stress.
Surveyed items
The demographical characteristics of subjects including gender, age and grade were surveyed, and the Connor-Davidson
Resilience Scale translated into Korean (KCD-RS) was used to assess their resilience. According to Baek (2010) that translated the scale into Korean and tested its reliability and validity, the reliability (Cronbach's ) of the original scale α was .89, and that of the Korean version was .93, showing a high reliability. The reliability of this study was .956. Connor and Davidson (2003) developed the original scale and reported that the average score of general people was 80.4, and that the higher the score, the higher their resilience.
Subjects' physical and physiological conditions were measured to assess their physical stress in the autonomic nervous system using uBioMacpa (uBioClip v70, BioSence Creative co., Ltd, Seoul, Korea) in a non-invasive manner, including the stress index, pulse variability, sympathetic activation (Low frequency, LF), parasympathetic activation (High frequency, HF), autonomic balance (LF/HF), mean BPM, standard deviation of normal to normal R-R intervals (SDNN) and heart stability (the root mean square differences of successive R-R (heartbeat) intervals, RMSSD). They were measured with a detector on their fingers in a seated position for 2 minutes 30 seconds after getting enough rest in a comfortable position for over 5 minutes.
In terms of the stress index, the score of less than 25 means 'almost no stress,' and the score between 25 and 34 means 'under stress temporarily.' The score between 35 and 44 means 'in an early stressed state,' and the score between 45 and 59 means 'in a state of weak tolerance due to repetitive stressful events.' The score of 60 or more means 'in a chronically stressed state.' Pulse variability shows periodic changes in the heart rate over time. Healthy adults show high and complex pulse variability, and those with diseases or under stress show lower pulse variability. The average pulse variability of adults is between 30 and 40, and the score of 20 or lower means a chronically stressed state. Low frequency (LF) is an index of sympathetic activation, and is associated with mental stress. The score increases in a tense or excited state, and the normal LF range of those in the 20s is between 6.24 and 8.3. High frequency (HF) is an index of parasympathetic activation. The score increases in a fully-relaxed state, and the normal HF range of those in the 20s is 4.56-7.79.
Autonomic balance (LF/HF) shows a balance between sympathetic and parasympathetic activation. The average range of those in the 20s is between 0.2 and 1.99 (1.0-1.2 in the daytime, 0.9-1.1 in the nighttime). Mean BPM is an average heart rate, and the average range of those in the 20s is between 62.52 and 98.5. Standard deviation of normal to normal R-R intervals (SDNN) is an index of the body's adaptability to external environments, and shows the body's resistance against stress. The average range of those in the 20s is between 44.36 and 124.84, and the lower the score, the lower the resistance of the body. The root mean square differences of successive R-R (heartbeat) intervals (RMSSD) is an index of heart stability, and the higher the score, the better the heart stability. The average range of those in the 20s is between 2.93 and 4.44. These scores were suggested based on the guidelines on the assessment and interpretation of the autonomic nervous system that were developed by the Heartmath Institute based on the guidelines on the analysis methods of pulse variability issued by the North American Society of Pacing and Electro-physiology and the European Society of Cardiology in 1996 (Vanderlei et al., 2009 ). Based on the scores, the autonomic nervous system is interpreted and assessed, and the level of stress is diagnosed and assessed (Lee et al., 2010) .
To assess the psychological and emotional state of subjects, changes in the interpersonal relationships of subjects were measured using the relationship change scale (RCS) developed by Schlein & Guerney and translated into Korean by Moon (1980) . The scale is composed of a total of 25 questions, including four questions about satisfaction, four questions about communication, three questions about confidence, three questions about affection, two questions about sensitiveness, five questions about openness and four questions about understanding (Moon, 1980) . The reliability (Cronbach's ) of the α original scale was .860, and that in an earlier study similar to this study (Jo, 2013) was .845. The reliability of the scale used in this study was .904.
Analysis methods
Data on the control group and the treatment group were collected, and based on the results of Connor and Davidson (2003) that the average resilience score of ordinary people was 80.4, subjects were divided into two groups: those who showed a high resilience score, and those who showed a low resilience score.
Out of 30 subjects in the group treated with the HAP, two subjects who did not participate in post-assessment and nine subjects who did not participate in any activity or did not answer any question during the questionnaire survey were excluded. A total of 19 subjects in the treatment group were divided into the high resilience group (nine subjects) and the low resilience group (10 subjects). Out of 15 subjects in the control group, two subjects who did participate in pre-assessment, but not in post-assessment were excluded. A total of 13 subjects in the control group were divided into the high resilience group (seven subjects) and the low resilience group (six subjects) ( Figure 1 ).
Statistical analysis and graph analysis were performed using a statistical analysis program (IBM SPSS 25). The homogeneity of the surveyed groups was analyzed using the Kruskal-Wallis test and the Mann-Whitney U test, and the significance level was p < .05. To examine the effects of the HAP treatment, the Wilcoxon signed rank test was conducted, and the significance level was p < .05.
In order to test differences between the groups and to analyze the size of the groups as a post-hoc test, the Mann-Whithey U test was conducted based on Bonferronis's Method, and the significance level was .0083.
In addition, correlation analysis was conducted to identify the correlation between resilience and the score of interpersonal relationships. 
Results and Discussion
Demographic characteristics and pre-homogeneity test
Classification of groups depending on the level of resilience and homogeneity test
The average resilience score of ordinary people reported by Connor and Davidson (2003) was 80.4, and based on the score, subjects were divided into those who showed a high resilience score, and those who showed a low resilience score ( Table 2 ). The number of those who showed a high resilience score and those who showed a low resilience score was 16 respectively, and specifically, the number of those who showed a high resilience score in the treatment group (Group A) and a high resilience score in the control group (Group B) was 9 and 7 respectively. The number of those who showed a low resilience score in the treatment group (Group C) and a low resilience score in the control group (Group D) was 10 and 6 respectively. The homogeneity between the groups was tested using the Kruskal-Wallis test, and there were statistically significant differences between the four groups. The homogeneity between the treatment and control groups by the level of resilience was tested using the Mann-Whitney U test, and there was no statistically significant difference within the same group that was divided depending on the level of resilience, both within the high resilience group and the low resilience group, showing that they were homogeneous.
Demographic characteristics
The demographic characteristics of the four groups were as shown in Table 3 . The average age of the entire subjects was 23.4, and the number of male and female students was 10 (30.3%) and 22 (66.7%) respectively. The number of juniors and seniors was 17 (51.5%) and 15 (45.5%) respectively. The average age of Group A was 22.4, and the number of juniors and seniors in Group A was eight and one respectively. All of them were female. The average age of Group B was 23.9. and the number of juniors and seniors in Group B was one and six respectively. The number of female and male students in Group B was two and five respectively. The average age of Group C was 23.6, and the number of juniors and seniors in Group C was eight and two respectively. The number of male and female students in Group C was four and six respectively. The average age of Group D was 23.83, and all of them were seniors. The number of male and female students in Group D was four and two respectively. Except the number of juniors and seniors, there was no significant difference in average age and gender between the groups divided depending on the level of resilience (p < .05).
Homogeneity test on surveyed items
The homogeneity test was conduced on the measured data on the autonomic nervous system and changes in inter- personal relationships, and the results were as shown in Table 4 . The results of the homogeneity test between the groups with high and low resilience showed no statistically significant difference in all the sub-items of the autonomic nervous system and changes in interpersonal relationships. 
Note. Values are mean (standard deviation). Group A = high-resilience experimental group; Group B = high-resilience control group; Group C = low-resilience experimental group; Group D = low-resilience control group; LF = low frequency; HF = high frequency; BPM = beats per minute; SDNN = standard deviation of normal to normal R-R intervals; RMSSD = the root mean square differences of successive R-R (heartbeat) intervals.
Effects of the horticultural activity program (HAP) on changes in the autonomic nervous system depending on the level of resilience
To examine the effects of the horticultural activity program (HAP) on physiological responses, the activity of the autonomic nervous system was measured and the results are as shown in Table 5 . Group A showed statistically significant differences in several items between pre-and post-assessment. Specifically, the stress index of the groups treated with the HAP significantly decreased, and Group A with a high resilience level showed a statistically significant decrease from 36.11 in pre-assessment to 28.33 in post-assessment. On the other hand, the stress of index of the two control groups increased although the increase was not statistically significant. These results were similar to the results of Kang and Back (2017) that the stress index of elderly people obtained by measuring pulse waves decreased after participating in an urban agricultural experience program. In addition, another study that analyzed the level of cortisol, a stress hormone, in the body to examine changes in physiological stress after performing a horticultural therapy program (Han et al., 2018) also reported a decrease in the physiological stress after treatment, which was similar to the results of this study.
The mean BPM and RMSSD in Group A showed statistically significant changes compared to other groups. The mean BPM decreased from 80.63 in pre-assessment to 71.91 in post-assessment (p = .21), and the RMSSD increased from 37.71 in pre-assessment to 56.56 in post-assessment (p = .28).
The SDNN in the groups treated with the HAP showed a statistically significant increase compared to the control groups. The SDNN shows the adaptability of the body to external environments, and the treatment of the HAP seems to contribute to improvements in the adaptability of the body against external environments regardless of the resilience of subjects.
Decreases in the BPM and increases in the RMSSD and SDNN mean improvements in the autonomic nervous system and relaxation of physiological responses (Kim, 2016) . For example, studies on the effects of exercises that relax the body by relaxing breathing such as Pilates, Qi-gong and yoga reported that physical changes caused by these exercises such as decreases in the mean BPM and increases in the RMSSD and SDNN are effective in achieving physiological stability both in the body and mind and activate the autonomic nervous system (Kim, 2015 (Kim, , 2016 . The results of these studies indicate that horticultural activities used in this study without placing any burden on the body are effective in relaxing the body and mind of subjects.
There was no statistically significant difference in pulse variability, LF, HF and LF/HF within each group between pre-and post-assessment. However, pulse variability and LF showed a statistically significant difference between groups, and the items were compared between groups (Table 6 ).
After testing differences between groups, the size between groups was tested using the Mann-Whitney U test based on Bonferroni's method (significance level = .0083), and there were statistically significant differences in pulse variability between Group A and Group D.
These results indicate that the horticultural activity program (HAP) had a positive impact on the autonomic nervous system. In addition, in terms of resilience, a personal characteristic, the impact of the HAP treatment on the autonomic nervous system of those who showed high resilience was higher than those who showed low resilience. 
Effects of the horticultural activity program (HAP) on interpersonal relationships depending on the level of resilience
The effects of horticultural activities on changes in the interpersonal relationships of subjects were examined as shown in Table 7 . In terms of changes in interpersonal relationships, subjects were divided into those who showed high resilience in the treatment and control groups and those who showed low resilience in the treatment and control groups respectively, and changes between pre-and post-assessment within each group were tested. Except Group A that showed an increase from 91.11 to 98.89 (p = .44), there was no statistically significant difference. In addition, the score of the entire subjects was compared without dividing them depending on their resilience level.
Unlike the results of the autonomic nervous system, there were several items that showed statistically significant differences in the four groups in pre-assessment. The average score of some items in the groups that showed high resilience in pre-assessment was higher than the groups that showed low resilience. Given this, the results above can be attributed to differences in the level of resilience that reflected subjective personal characteristics.
Items that showed statistically significant differences between groups in post-assessment were further analyzed to identify differences by pairing groups using the Mann-Whitney test. After that, the results were tested based on Bonferroni's method (significance level = .0125) (Table 8 ). There was no statistically significant difference between the two experiment groups (A × C), between the high resilience control group and the low resilience treatment group (B × C), and between the low resilience treatment and control groups (B × D).
However, there was a statistically significant difference between the high resilience treatment and control groups (A × B)
in sensitivity (p = .008) and the total score of changes in interpersonal relationships (p < .001). These results can be attributed to the effects of the HAP on the high resilience treatment group improved the total score of interpersonal relationships and sensitivity.
In addition, the results of communication showed that the difference between the high resilience treatment and control groups (A × B) was close to the breakpoint of statistical significance (p < .0125), and that there was a statistically significant difference (.001) between the high resilience treatment group and the low resilience control group (A × D).
There was a statistically significant difference (.002) between the low resilience treatment and control groups (C × D), which indicates that the HAP brought about significant changes in the communication skills of subjects. However, there was no statistically significant difference between the high resilience control group and the low resilience treatment group (B × C), showing no significant effect of the HAP treatment (p = .055). As such, when the level of resilience was the same, the effect of the HAP treatment was significant. However, when the level of resilience in the control group was high, but that in the treatment group was low, the level of resilience seems to affect the results of the effects of the HAP treatment as an intrinsic variable.
There were statistically significant differences between the high resilience treatment group and the low resilience control group (A × D) in communication (p = .001), openness (p = .005), and the total score of changes in interpersonal relationships (p < .001), which can be attributed to the interaction between the treatment and the level of resilience.
The overall results above showed that the total score of changes in interpersonal relationships that was subjectively measured by subjects showed a significant increase after providing the HAP only in the high resilience treatment group, which seems to indicate that the level of resilience affects the total score of interpersonal relationships through horticultural activities. Earlier studies on resilience and interpersonal relationships reported that the two variables are closely related to each other, having a positive correlation (Son and Moon, 2011; Woo et al., 2012; Choi, 2016) . The results of this study also seem to indicate that the treatment of horticultural activities resulted in a significant increase in the total score of interpersonal relationships in the high resilience treatment group. However, in other sub-items under interpersonal relationships, the level of resilience as a personal characteristic, regardless of whether the treatment was provided or not, seems to affect the results. The results are similar to those of Son and Moon (2011) that social relationships were closely related to resilience as a socio-environmental factor that directly affects resilience, and those of Woo et al. (2012) that resilience and interpersonal relationships had a significant correlation.
Other studies on resilience and interpersonal relationships reported that changes in socio-environmental factors such as interpersonal relationships directly affected the resilience of individuals (Son and Moon, 2011; Woo et al., 2012; Choi, 2016) . It was also reported that improvements in resilience improved self-esteem and positiveness in a positive direction (Choi, 2016) , reduced anxiety, depression and obsessive-compulsive symptoms and brought about positive changes to mental wellbeing (Hjemdal et al., 2011; Souri and Hasanirad, 2011) . In line with that, it will be necessary to additionally identify the effects of horticultural activity programs not only on changes in interpersonal relationships, but also on changes in resilience, and to analyze and verify their correlation and effects.
Conclusion
Many horticultural activity programs (HAP) using plants as a medium have been developed as a complementary and alternative therapy not only for patients who need professional treatment, but also for other purposes such as addressing a variety of psychological and mental problems that occur in daily life from the perspective of social welfare and promoting communication within a community. In particular, as the demand for eco-friendly programs has recently increased in society, many studies have been conducted. In the process of conducting these studies, personal characteristics of subjects often act as a variable that significantly affects research results depending on the application of treatment.
This study focused on individuals' resilience level, and set it as one personal characteristic to examine differences in the effects of a HAP depending on the level of resilience.
This study measured changes in the autonomic nervous system that are expressed as a physiological response after providing the HAP, and the high resilience groups depending on the level of resilience showed more improvements in the relaxation of the body and adaptability than the low resilience groups. The results seemed to indicate that the high resilience groups showed better physical effects during horticultural activities due to their personal characteristics such as activeness, social response to others and positive attitudes. In terms of changes in interpersonal relationships subjectively measured by subjects, the total score of the high resilience treatment group showed a positive increase, but there was no significant effect of horticultural activities observed in overall items, but changes were observed only in some subitems of changes in interpersonal relationships including sensitivity and communication over time depending on the level of resilience. Considering the results of earlier studies, these results can be attributed to the high correlation between interpersonal relationships and resilience, and the correlation seemed to have a positive impact on the high resilience treatment group.
The overall results of this study indicate that the level of resilience as a personal characteristic acted as one factor that affects the effects of horticultural activities. If the level of resilience is studied as one of the basic survey items, it is expected to contribute to verifying the effects of horticultural activity programs and reaching conclusions. In addition, in follow-up studies on the period of time required to achieve the effects of horticultural therapies depending on the level of resilience, the results of this study can be utilized in determining the number of session suitable for individual subjects in the intial planning stage. In particular, these results can be utilized in planning programs for individual subjects who show low resilience to maximize the effects of horticultural therapy interventions.
There are some limitations in this study. Since the subjects surveyed in this study were limited to a small number of college students, it is difficult to generalize the results of this study. Therefore, it will be necessary to verify the effects of horticultural activity programs considering the level of resilience as a personal characteristic targeting various groups of subjects in order to address the limitations.
